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Two patients presenting with acute pulmonary edema 
were found to have a left atrial cardiac osteogenic sar· 
coma (primary and secondary). The two-dimensional 
ec"ocardiographic appearance in both cases mimicked 
that of atrial myxoma. However, two echocardiographic 
Atrial myxoma& frequently challenge the diagnostic acumen 
of seasoned clinicians with their protean manifestations and 
their ability to mimic other cardiovascular disorders (1--4). 
~efore the advent of echocardiography, atrial myxomas were 
rarely diagnosed before surgery or autopsy, de&pite the 
lifesaving potential for their early surgical excision (2--4). 
During the past two decades, the M-mode and two-dimen•
sional echocardiographic features of atrial myxomas have 
been extensively described, as have the echocardiographic 
characteristics that distinguish them from thrombi and veg•
etations (5-11). Consequently, the two-dimensional echo•
cardiogram has emerged as the diagnostic test of choice for 
detecting cardiac myxomas and, in particular, for differ•
entiating them from nonneoplastic masses. 
The emphasis placed by previous reports (12-18) on this 
limited differential diagnosis of an intracardiac mass, namely, 
myxoma versus thromlJus versus vegetation, has unfortu•
nately resulted in a failure to appreciate that there are also 
nonmyxomatous neoplasms that can clinically and echocar•
diographically mimic atrial myxomas. Primary and second•
ary osteogenic sarcomas are examples of such tumors (12-18). 
It is important to preoperatively distinguish such cardiac 
tumors from the more commonly occurring myxoma be•
cause they often have markedly different prognostic and 
therapeutic implications (19). Although this distinction can•
not always be made with certainty, there are features of the 
echocardiograms of some nonmyxomatous cardiac tumors 
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features (that is, tumor extension into pulmonary veins 
and origin from nonseptal atrial walls) suggested the 
presence of a nonmyxomatous cardiac tUmor. 
(J Am Coli CardioI1985;6:1422-7) 
which, when present, aid in differentiating them from atrial 
myxomas. The purpose of this report is to present two un•
usual cases of cardiac osteogenic sarcoma that illustrate two 
such echocardiographic features: tumor extension into pul•
monary veins and tumor attachment to nonseptal atrial walls. 
Case RepQrts 
Case 1 
A 52 year old woman with hypertension and a 3 month 
history of near-syncope was admitted to another hospital 
after a severe episode of nocturnal dyspnea. Chest X-ray 
films confirmed the clinical impression of pulmonary edema. 
A two-dimensional echocardiogram revealed a mobile left 
atrial mass, which was thought to be a myxoma. The patient 
was transferred to the Massachusetts General Hospital for 
surgical therapy. 
Physical examination on admission revealed a middle•
aged woman in mild respiratory distress; blood pressure was 
90/60 mm Hg, pulse was 125 beats/min and respiratory rate 
was 24 breaths/min. Jugular veins were not distended. In•
spiratory rales were present at both lung bases. The first 
heart sound was increased, the second heart sound was 
normal and there was an early diastolic sound at the lower 
left sternal border. Chest X-ray study revealed bilateral pul•
monary venous hypertension and a normal cardiac silhou•
ette. Electrocardiography showed sinus tachycardia, P wave 
changes suggesting left atrial abnormality, an intraventric•
ular conduction defect and nonspecific ST-T wave changes. 
Two-dimensional echocardiogram. A 6 x 4 cm mo•
bile ovoid mass was seen adherent to the posterior left atrial 
wall. During diastole, the mass elongated as it prolapsed 
into the mitral valve orifice, implying a semisolid consist•
ency (Fig. 1). Attachment of the mass to the superior left 
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atrial wall, with extension into the left inferior pulmonary 
vein, was clearly identified (Fig. 2). The tumor mass was 
not attached to the interatrial septum. 
At operation. a 6 x 6 x 2 cm left atrial mass was found, 
attached by a stalk to the superior atrial wall. The mass 
extended into the inferior and superior left pulmonary veins. 
The tumor was resected with a I mm margin. Although 
gross examination suggested a myxoma, histologic exam•
ination disclosed an osteogenic sarcoma. 
Follow-up. After failure of liver spleen scan, bone scan 
and computed tomography of the chest to show evidence 
of metastatic disease, radiotherapy and combination chem•
otherapy were begun. Four months later, the patient de•
veloped low back pain associated with lower limb weakness. 
At the time of decompressive laminectomy, a large intra•
thecal mass was found compressing the lumbar spinal cord. 
Histologic examination revealed a malignant osteogenic sar•
coma. Currently, 8 months after initial diagnosis, the patient 
MICH ET AL. 1423 
OSTEOGENIC SARCOMAS AND ECHOCARDIOGRAPHY 
Figure 1. Case 1. Two-dimen•
sional echocardiogram, paraster•
nal long-axis view (left) and 
schematic diagram (right) during 
diastole. Note ovoid left atrial 
mass prolapsing into the mitral 
valve (MV) orifice. Real time im•
ages show that the mass is not 
attached to the mitral valve leaf•
lets. Ao = aortic root; LA = left 
atrium; LV = left ventricle; 
RVOT = right ventricular out•
flow tract. 
has developed disseminated subcutaneous and visceral sar•
comatous metastases. 
Case 2 
A 25 year old man with metastatic osteogenic sarcoma 
was transferred to Massachusetts General Hospital for eval•
uation of hemothorax and pulmonary edema. Seventeen 
months before admission, the patient presented to his local 
hospital with active upper gastrointestinal bleeding. At lap•
arotomy, the site of bleeding was localized to a I cm jejunal 
tumor that, on pathologic examination, was an osteogenic 
sarcoma. Further examination and biopsy revealed addi•
tional tumor masses in the left buttock and deltopectoral 
groove. Chest X-ray film, liver spleen scan, bone scan and 
computed tomography of the chest and abdomen showed 
no additional neoplastic disease. Combination chemother•
apy was instituted for presumed metastatic extraskeletal soft 
tissue osteosarcoma. Recurrent tumor nodules were excised 
Figure 2. Case I . TWo-dimensional 
echocardiogram. apical four chamber view 
(left) and schematic diagram (right) dur•
ing diastole. Note the left atrial mass pro•
lapsing into the mitral valve (MV) orifice. 
The mass is adherent to the superior and 
lateral atrial walls and extends into the 
left superior pulmonary vein (PV). lAS 
= interatrial septum; LA = left atrium; 
LV = left ventricle; RA = right atrium; 
RV = right ventricle; TV = tricuspid 
valve. 
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from the left buttock and forearm during the subsequent 14 
months. 
During the month before admission, the patient reported 
progressive fatigue and exertional dyspnea. These symp•
toms culminated in an acute and severe episode of dyspnea, 
diaphoresis, weakness and pleuritic left chest pain, for which 
he presented to the emergency room of his local hospital. 
On examination, the systolic blood pressure was 100 mm 
Hg and the left lung field was dull to percussion. Chest 
X-ray study showed left hemithorax opacification and mul•
tiple bilateral tumor nodules. Over the next 6 hours, systolic 
blood pressure decreased to 60 mm Hg and hematocrit de•
creased from 33 to 27%. Using a chest tube, 1,600 cc of 
sanguinous fluid (hematocrit 30%) was drained from the left 
hemithorax. Bleeding from a lung metastasis, the suspected 
origin of the hemothorax, was treated with large volumes 
of replacement fluids, and the patient was transferred to the 
Massachusetts General Hospital for further management. 
Physical examination on arrival revealed an ill-appearing 
man in severe respiratory distress; blood pressure was 80/60 
mm Hg, pulse was 148 beats/min and respiratory rate was 
48 breaths/min. Jugular veins were distended to the man•
dible in the upright sitting position and rales were present 
throughout both lung fields. The first heart sound was nor•
mal, the pulmonary component of the second heart sound 
was increased and a summation gallop was present. Arterial 
blood gas partial pressure of oxygen (Po2) was 39 mm Hg, 
partial pressure of carbon dioxide (Peo2) was 33 mm Hg 
and pH was 7.42 (room air). Pulmonary edema and multiple 
bilateral lung nodules were present on chest X-ray film. The 
electrocardiogram showed sinus tachycardia with T wave 
inversions in leads V! to V 3. Pulmonary congestion sec-
Figure 3. Case 2. Two-dimensional echocardio•
grams, parastemallong-axis view (left) and sche•
matic diagrams (right) during systole (top) and 
diastole (bottom). Note the ovoid left atrial mass, 
adherent to the posterior atrial wall, which elon•
gates as it prolapses into the mitral valve (MY) 
orifice during diastole. DA = descending aorta; 
other abbreviations as in Figure I. 
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ondary to the previous resuscitation efforts improved after 
administration of furosemide and morphine sulfate. 
A radionuclide ventriculogram revealed normal left ven•
tricular size and contractility, marked right atrial and right 
ventricular dilation and marked right ventricular hypoki•
nesia. There was no evidence of an intracardiac mass. The 
findings were interpreted as consistent with right ventricular 
infarction. 
Two-dimensional echocardiogram. A large peduncu•
lated left atrial mass was seen, which elongated as it pro•
lapsed into the mitral valve orifice during diastole (Fig. 3). 
The mass was adherent to the posterior, superior and lateral 
atrial walls and extended into the pulmonary veins. No 
attachment to the interatrial septum could be demonstrated 
(Fig. 4). 
At cardiac catheterization, the mean pulmonary capillary 
wedge pressure was 25 mm Hg, and the l~vophase pul•
monary angiogram confirmed the presence of a large left 
atrial mass. Computed chest tomography, performed to look 
for extracardiac tumor extension, failed to identify the left 
atrial tumor. 
The patient was treated with palliative mediastinal ra•
diotherapy and died 1 month after hospital discharge from 
gastrointestinal hemorrhage. An autopsy was not performed. 
Discussion 
The differential diagnosis of the intracavitary left atrial 
echoes recorded in our patients includes vegetatioQs, thrombi 
and primary or secpndary cardiac tumors. As stressed by 
previous studies (5-11), it is frequently possible to distin-
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guish nonneoplastic intracardiac masses from atrial myxo•
mas on the basis of their echocardiographic appearance. In 
the presence of normal ventricular and mitral valve function, 
therefore, the finding of a large, mobile intracavitary left 
atrial mass without valvular attachment effectively excluded 
vegetations and thrombi from further diagnostic consider•
ation, As illustrated in our patients, however, some non•
myxomatous neoplasms can closely mimic the clinical and 
echocardiographic appearance of atrial myxomas. Conse•
quently, identification of features that distinguish these non•
myxomas from myxomas may be difficult. The features 
identified in our patients (tumor extension into the pulmo•
nary veins and attachment to nonseptal atrial walls) are based 
on differences in the gross pathologic growth patterns of 
these tumor groups, 
Gross appearance and growth pattern of left atrial 
myxomas. Cardiac tumors are uncommon, having been 
identified in only 0.2 to 6.5% of necropsies in unselected 
series (20) and, thus, the subtle features that may serve to 
distinguish one tumor type from another are not well rec•
ognized. Atrial myxomas, which account for the majority 
of intracavitary cardiac neoplasms in adults, are usually soft, 
pedunculated, mobile tumors with a broad-based endocar•
dial attachment (4,21). Although most atrial myxomas arise 
from the interatrial septum in the region of the fossa ovalis, 
this is not invariably the case. Of the left atrial myxomas 
studied at the Armed Forces Institute of Pathology (21), 
10% originated from sites in the atrium other than the sep•
tum, including the posterior wall, anterior wall and atrial 
appendage. Similarly, of 40 cases of atrial myxomas re•
ported by St. John Sutton et al. (22), 37 arose from the 
atrial septum, 2 from the mitral anulus and 1 from the left 
atrial appendage. Therefore, although a site of origin away 
from the atrial septum suggests a nonmyxomatous tumor, 
it cannot be used to definitely exclude the presence of a 
myxoma. Pathologic studies (12-14) also have described 
osteogenic sarcomas arising from the atrial septum. Alone, 
therefore, origin from the septum can be used neither to 
definitively diagnose a myxoma nor to exclude a non-
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Figure 4. Case 2. Two-dimensional echocar•
diogram, parasternal short-axis view (left) and 
schematic diagram (right) at the level of the 
great vessels. Note the large left atrial mass 
adherent to the posterior and lateral atrial walls. 
The mass is not attached to the interatrial sep•
tum (lAS). A more superior transducer an•
gulation (not shown) demonstrated tumor ex•
tension into the pulmonary veins. Other 
abbreviations as in Figures I and 2. 
myxoma, although statistically such a tumor would most 
likely be a myxoma. Atrial myxomas are frequently carried 
by diastolic blood flow into the ventricular cavity; however, 
they do not invade ventricular muscle or valvular tissue. 
Equally important for differential diagnosis, retrograde ex•
tension and growth into the pulmonary veins is not observed 
(4,21). 
The majority of the other primary and secondary cardiac 
neoplasms involve either the pericardium or the myocar•
dium; their intraatrial extensions, when present, are sessile 
(3,4,21). Exceptions, in which such tumors present as pre•
dominantly mobile intraatrial masses with endocardial at•
tachments mimicking myxomas, include isolated cases of 
osteosarcomas (12-18), extravalvular papillary fibroelas•
tomas (21), leiomyosarcomas (10) and renal cell carcinomas 
extending from the inferior vena cava into the right heart 
chambers (23). 
Two-dimensional echocardiographic appearance of left 
atrial myxomas versus sarcomas. On the two-dimen•
sional echocardiogram, a left atrial myxoma often appears 
as a highly mobile, inhomogeneous, ovoid mass of echoes 
that prolapses into the mitral valve orifice during diastole 
(5-7,10,11). During prolapse, the mass frequently deforms 
and elongates, reflecting the gelatinous, semisolid nature of 
these tumors (21). In our experience, this quality of de•
formability is a feature that myxomas share with cardiac 
sarcomas, but not with carcinomas, because of their more 
solid consistency. By carefully obtaining images in multiple 
echocardiographic planes, the site of attachment of myxo•
mas within the atrium and the absence of tumor extension 
into the pulmonary veins can be visualized. 
On first analysis, therefore, the echocardiographic pre•
sentations in our cases mimicked the appearance of an atrial 
myxoma. In each case, however, two findings helped es•
tablish the correct diagnosis. First, neither atrial mass orig•
inated from the septum, implying the presence of either an 
atypical myxoma or a nonmyxomatous neoplasm. More im•
portantly, the observed extension of each tumor into pul•
monary veins effectively excluded myxoma as a diagnostic 
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possibility. Finally, the defonnability and semisolid con•
sistency evident on the echocardiograms suggested that these 
tumors might be sarcomas rather than carcinomas. 
Although the echocardiographic features that suggest the 
diagnosis of a nonmyxomatous tumor may be subtle, they 
can have significant therapeutic implications. Had these sub•
tle echocardiographic features been better appreciated pre•
operatively in Case 1, an intraoperative frozen-section his•
tologic diagnosis and, perhaps, more extensive resection 
would have been perfonned. 
Primary cardiac osteogenic sarcomas. Like other pri•
mary extraskeletal osteogenic sarcomas, primary cardiac 
osteogenic sarcomas are composed of osteoid in continuity 
with sarcomatous stoma. They are believed to be derived 
from the metaplastic transfonnation of fibroblasts located 
in the base of the heart (21). Osteogenic sarcomas infre•
quently present as primary cardiac tumors, accounting for 
only 5 (4%) of 125 autopsy cases in the Anned Forces 
Institute of Pathology review of primary cardiac malignan•
cies (21). Three of these five tumors arose from the left 
atrium, one from the right atrium and one from the right 
ventricle. Only five clinical reports of primary cardiac os•
teogenic sarcomas have been previously published 
(12-14,24,25). The cardiac origin of the tumor in one case 
is questionable because of the simultaneous presentation of 
intracardiac and extraskeletallower limb tumors (13). Among 
the remaining four cases, only two patients presented with 
an intracavitary left atrial mass. In one of these patients, an 
M-mode echocardiogram revealed "redundant" echoes be•
tween the mitral valve leaflets;" however, the diagnosis of 
a left atrial tumor was not made preoperatively (14). In the 
other patient, the presence of a left atrial tumor was first 
observed at autopsy (12). 
Secondary cardiac osteogenic sarcomas. Clinically 
unsuspected cardiac metastases were found by leffree et al. 
(26) in 9 (21 %) of 43 autopsies perfonned on patients with 
known osteogenic sarcoma. However, only 10 clinical case 
reports have been published (15,16,18,19,27-31) describ•
ing the preoperative diagnosis of secondary cardiac osteo•
genic sarcomas using echocardiography, computed tomog•
raphy and contrast angiography. In two of those patients, 
metastatic osteogenic sarcomas were preoperatively rec•
ognized in the left atrium (15,31). In one of these (31), 
recurrent osteogenic sarcoma involving the posterior me•
diastinum, left atrium and pulmonary veins was diagnosed 
by computed tomography. Whether the tumor involved only 
the left atrial wall or actually produced an intracavitary mass 
was not indicated. In the second patient (15), a 25 year old 
man with a lower limb osteogenic sarcoma was evaluated 
for progressive dyspnea. A two-dimensional echocardio•
gram disclosed a "large mass within the cavity of the left 
atrium" that, at operation, was found to be a left atrial 
osteogenic sarcoma extending into the pulmonary veins. 
Further description of the echocardiographic findings was 
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not provided, and only a single parasternal long-axis view 
was illustrated in the report. It is noteworthy that despite 
previous reports of the computed tomographic detection of 
osteogenic sarcomas of the heart, computed tomography 
failed to identify the tumor in our Case 2. 
Conclusions. The cases presented in this report are the 
first detailed descriptions of the echocardiographic findings 
in primary and secondary intracavitary left atrial osteogenic 
sarcomas. In both cases, the clinical picture of acute pul•
monary edema and the two-dimensional echocardiographic 
finding of a mobile intracavitary left atrial mass suggested 
the diagnosis of atrial myxoma. In both cases, the only 
echocardiographic features indicating the possibility of a 
nonmyxomatous neoplasm were the non septal origin and 
pulmonary vein extension of the tumor. 
We thank Kathleen Lundgren for help in preparation of the manuscript. 
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